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1. A meltblWing method comprising steps of: 

dispensing a first fluid to form a first fluid flow at a first velocity; 

dispensing a second fluid to form separate second fluid flows at a second 
velocity along substantially opposing flanking sides of the first fluid flow; 

drawing the first fluid flow with the separate second fluid flows at a 
second velocity greater than the firstWelocity of the first fluid flow; and 

non-convergently directing the first fluid flow and the separate second 



fluid flows along fla 



(kingWdes of the fifst fluid flow, 
wherein dfywirife the first fluf^ flow attenuates the first fluid flow to form 
a first fluid filamen . 



2. The Vnethod of <Wm 1 further comprising steps of controlling a 
vacillation of the first flUidlflow by varying one of \spacing between the first fluid flow 
and at least one of the s&riarate second fluid flowslby varying an amount of at least 
one of the separate seconMfluid flows, and by vaiyinV a velocity of at least one of the 
separate second fluid flows. 



3. The method of Claim 1 further comprisW steps of: 
dispensing the first fluid from a first orifice <yf a body member to form 

the first fluid flow; 

terminating a supply of first fluid dispensed froA the first orifice; 
generating a high pressure zone proximate an outfmt of the first orifice 
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with converging separate third fluid flows; and 

blocking \esidual first fluid flow from the first orifice with the high 
pressure zone generated Voximate the output of the first orifice after terminating the 
supply of first fluid. 



4. The method o\ciaim 3 further comprising steps of redirecting the 
separate second fluid flows to form the converging third fluid flows. 



e meffeod of Claiim 1 further comprising steps of: 

first fluid fr^m a first orifice of a body member to form 



the first fluid 



c ispansing 



thi 



>w: 



first fluid throuj 
first fluid flow w 
the first velocity 

wherV 

corresponding sepal 



fcWfog separate first fluid floVs from the first orifice by dispensing the 
6reasinVly large diam\ter of the first orifice and drawing the 
separata second fluid Qpws at a second velocity greater than 
first fluidYfiow, 

the separate first fluid\ flows are attenuated to form 
te first fluid filaments. 



the 



la 



6. The method of Claim 1 further comprising steps of: 
dispensing the first fluid from a first orifice of a body member to form 

the first fluid flow; 

forming separate first fluid flows from the fifct orifice by generating a 

high pressure zone proximate an output of the first orifice with converging fourth fluid 

flows and drawing the first fluid flow with the separate secondyiuid flows at a second 

velocity greater than the first velocity of the first fluid flow, 
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wherein t£ie separate first fluid flows are attenuated to form 
corresponding separate first fluid filaments. 



7. The method Vf Claim 1 further comprising steps of directing in 
parallel the first fluid flow and tnb separate second fluid flows along flanking sides of 
the first fluid flow. 
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8. TheVnethod of Claim 1 further comprising steps of divergently 
firs^f fluid flow and the separate second fluid flows. 



^. r . Tie method of Claim 1 further comprising steps of: 
"ispensing the Jirst fluid to form a plurality of first fluid flows at the first 



velocity; 



disp 



insing the second fluid to form a plurality of second fluid flows at 
the second velocity, the plurality pf first fluid flows Vnd the plurality of second fluid 
flows arranged inVn alternating series so that each oft the plurality of first fluid flows 
is flanked on substantially opposing sides by one of the plurality of second fluid flows; 

drawing the plurality of first fluid flows witn the plurality of second fluid 
flows at a second velocity greater than the first velocity q| the plurality of first fluid 
flows; and 

directing non-convergently the plurality of ffi^st fluid flows and the 
plurality of second fluid flows, 

wherein plurality of first fluid flows are attenuated^*) form a plurality of 
first fluid filaments. 
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10. The mefihod of Claim 9 further comprising steps of: 
dispensing th\ first fluid from a plurality of first orifices of a body 
member to form the pluralityVrf first fluid flows; 

terminating a supply of first fluid dispensed from the plurality of first 

orifices; 

generating a high pWssure zone proximate an output of each of the 
plurality of first orififc^s with convening third fluid flows; and 

backing residual first fl\id flows from the plurality of first orifices with 
the high pressure zone generated proximate the output of each of the plurality of first 
orifices after fieJfeainating thd supply of filst fluid. 



l\ 



Le method o\ Claim 9 further comprising steps of: 
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dteper sin^ai^firstVluid from A plurality of first orifices of a body 
member to forni ttat plurality of fim fluid flows,^ 

forftiirig separate first ^fluid flows fk>m each of the plurality of first 
orifices by dispensing the first fluid thrdygh an increasingly large diameter of each of 
the plurality of firtt torifices and drawing the plurality of first fluid flows with the 
plurality of second fluiti flows at a second velocity greater than the first velocity of the 
plurality first fluid flows, 

wherein the separate first fluid flowA are attenuated to form 
corresponding separate first fluid filaments. 



12. The method of Claim 9 further comprising steps of: 
dispensing the first fluid from a plurality of first- orifices of a body 
member to form the plurality of first fluid flows; \ 

forming separate first fluid flows from each of the plurality of first 
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orifices by generating a high pressure zone proximate an output of each of the plurality 
of first orifices with converging fourth fluid flows and drawing the plurality of first fluid 
flows with the plurality of second fluid flows at a second velocity greater than the first 
velocity of the plurality o\ the first fluid flows, 

wherein the\ separate first fluid flows are attenuated to form 
corresponding separate firstuluid filaments. 
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13/ The niethod of Claim 9 further comprising steps of dispensing the 
3rm the MuralityXof first fluid flows at the first velocity and at 
substantially th^ sac ie mas\ flow Ate. 



first fluid to 



14\ Tftie meJJjtfdTof Clakn 9 further comprising steps of controlling a 
vacillation of at lfcasfc orfeof the toluralityW first fluid flows by varying one of a spacing 
between at least <Jnel of the plurality of fir& fluid flows and at least one of the flanking 
plurality of second ffluid flows, by varying an amount of at least one of the plurality of 
second fluid flows,\a\id by varying a velocity \>f at least one of the plurality of second 
fluid flows. 



15. The method of Claim 9 furtheAcomprising steps of controlling an 
amount of at least one of the plurality of first \fluid flows by varying one of a 
corresponding first orifice size and a first fluid pres&ire across a corresponding first 
orifice. 



16. The method of Claim 9 further comprising steps of: 
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substantially uniformly distributing the first fluid in a first restrictor 
cavity, the substantially imiformly distributed first fluid supplied from a first restrictor 
cavity inlet; 

supplying the^substantially uniformly distributed first fluid distributed in 
the first restrictor cavity from a first restrictor cavity outlet; 

accumul^ing ink substantially uniformly distributed first fluid supplied 
from the first resfrictor ca^ty (Outlet in a first accumulator cavity; 

supplying the substantially uniformly distributed first fluid accumulated 
in the first accumulator cavity\froA a first accumulator cavity outlet; and 

lispensing the suWfetantfally uniformly distributed first fluid supplied from 
the first accuniifiktor cavity outle\ fronrai plurality of first orifices to form the plurality 
of first fluid flows\at the first velocity artd substantially the same mass flow rate. 



10 



17\ The method of Claim 16 farther comprising steps of: 
subWmially uniformly distributing the second fluid in a second restrictor 
cavity, the substantially uniformly distributed second fluid supplied from a second 
restrictor cavity inlet; 

supplying \the substantially Viniformm distributed second fluid in the 
second restrictor cavitjNflrom a second restrictor caviw outlet; 

accumulating the substantially uniformly distributed second fluid supplied 
from the second restrictor cavity outlet in a second accumulator cavity; 

supplying the substantially uniformly \distributed second fluid 
accumulated in the second accumulator cavity from a secondVccumulator cavity outlet; 
and 

dispensing the substantially uniformly distributed second fluid supplied 
from the second accumulator cavity outlet from a plurality of second orifices to form 
the plurality of second fluid flows at the second velocity. 
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18. A melYblowing apparatus comprising: 

a plurality ot first orifices in a body member for dispensing a first fluid 
and forming a plurality of Qxst fluid flows; 

a plurality of se&ond orifices in the body member for dispensing a second 
fluid and forming a plurality df second fluid flows; 

the plurality of fir\t orifices and the plurality of second orifices arranged 
in an alternating-series so thatVach of the plurality of first orifices is flanked on 
substantially/opposing^ides by on\ of the plurality of second orifices; 

the pluraliW of first orifices and the plurality of second orifices oriented 
to non-coh\fergently |direct\the pluralify of first fluid flows and the plurality of second 
fluid flows, and 

the plurality orairst orifice! and the plurality of second orifices spaced 
first fluid flows at a ftrst velocity are drawable from the plurality 
plurality \f second fluid flows at a second velocity greater than 



so that the plurality c f 
of first orifices by th( \ 
the first veloci 

\ereii 
of first fluid flo\ 



drawing the plurality ofVirst fluid flows attenuates the plurality 
form a plurality of first fhfcd filaments. 



19. The apparatus of Claim 18 further comprising: 
a plurality of third orifices in the bodwnember for dispensing a third 

fluid and forming a plurality of third fluid flow, 

the plurality of third orifices arranged to converge the third fluid flows 

and generate a high pressure zone proximate an output proWiate each of the plurality 

of first orifices, 

wherein the high pressure zone blocks residuak fluid flow from the 
corresponding first orifice after terminating a supply of first fluic 
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20. TheW>paratus of Claim 18 wherein the plurality of first orifices and 
the plurality of second ©rifices are oriented to direct the plurality of first fluid flows 
and the plurality of secoftd fluid flows in parallel* 



21. The apparatus of Claim 18 wherein the plurality of first orifices and 
the plurality of second orifices Vriented to divergently direct the plurality of first fluid 
flows and the plurality of seconcKfluid flows. 



to the plurali 
velocity and at 




apparatus of Gjlaim 18 further comprising: 
eans for substantially uniformly distributing first fluid supplied 
L orifices to form\the plurality of first fluid flows at the first 
?stanti)jlly the same mass flow rate; and 

ians for substantially uniformly distributing second fluid 
supplied to the $u^ality of \econd orifices tc\form the plurality of second fluid flows 
at the second v< 



23. The apparatus of Claim 22 further comprising a third means for 
generating a high pressure zone proximate an output of each of the plurality of first 
orifices with converging third fluid flows, wherein \he high pressure zone blocks 
residual fluid flow from the corresponding first orifice\after terminating a supply of 
first fluid. 



24. The apparatus of Claim 22 further comprising fourth means for 
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forming separate first fluia flows from each of the plurality of first orifices. 



25. The apparatus of Claim 24, the fourth means comprising an 
increasing aperture coupled tb each of the plurality of first orifices, wherein the 
separate first fluid flows are foWable from each of the plurality of first orifices by 
drawing the plurality of first flui^ flows with the plurality of second fluid flows at a 
second velocity/grea^fer than the fi\st velocity of the plurality first fluid flows. 



pressure zone 



apparatus of 0aim 24, the fourth means comprising a high 
proWiate an output of each of the plurality of first orifices 
with converging fouAh flmd-fWows, whereinthe separate first fluid flows are formable 
from each of the plubrfity of filst orifices bV drawing the plurality of first fluid flows 



with the plurality ol 



second fluid flows at k second velocity greater than the first 



velocity of the plural ty first fluid tlows 



27. 
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apparatus of Claim 18 further comprising: 
a first\4strictor cavity in the body Aember, the first restrictor cavity 
having a first restrictor cavity inlet and a first restricVor cavity outlet; 

a first accumulator cavity in the body member, the first accumulator 
cavity having a first accumulator cavity inlet coupled to tke first restrictor cavity outlet, 
and the first accumulator cavity having a first accumulatoi^cavity outlet coupled to the 

plurality of first orifices, 

wherein first fluid supplied to the first Itestrictor cavity inlet is 
substantially uniformly distributed to the plurality of first oriffces to form the plurality 
of first fluid flows at the first velocity and at substantially theVame mass flow rate. 
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28. The appatotus of Claim 27 further comprising: 
a second restrictor cavity in the body member, the second restrictor 
cavity having a second restrictOT cavity inlet and a second restrictor cavity outlet; 

a second accumulator cavity in the body member, the second 
accumulator cavity having a second accumulator cavity inlet coupled to the second 
restrictor cavity outlet, and the second accumulator cavity having a second accumulator 
cavity outlet coupled to the plurality\of second orifices, 

s^in second fluid supplied to the second restrictor cavity inlet is 
substantially Aniformty distributed to t^ie plurality of second orifices to form the 
plurality of second fluia flows. 



19. Thei apparatus of Claim lA each of the plurality of second orifices 
disposed in a cbrrespdnding^aAerture of the Uddy member to recess the plurality of 
second orifices i\i the irtxly member relative toVhe plurality of first orifices. 



30. 'the Apparatus of Claim 18, eachW the plurality of second orifices 
disposed in a corresponding increasing aperture of\he body member to recess the 
plurality of second orifi^js in the body member relativAto the plurality of first orifices. 



31. The apparatus of Claim 18, further comprising a plurality of at least 
two body members arranged adjacently, wherein the alternating series of first orifices 
and second orifices of each body member is aligned in series with the alternating series 
of first orifices and second orifices of an adjacent body membW. 
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32. The apparatus of Claim 18, wherein the body member is a die 
assembly comprising a plurality of laminated members. 
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33. The apparatus of Claim 32, the plurality of laminated members of 
the die assembly comprising: 

a first plate havin\ a first restrictor cavity in the body member, the first 
restrictor cavity having a first resVictor cavity inlet and a first restrictor cavity outlet; 

a sScbnd plate having first accumulator cavity in the body member, the 
first accumulator cavity having a first accumulator cavity inlet coupled to the first 
restrictor cavitv outlet, \nd the first\ accumulator cavity having a first accumulator 
cavity outlet cc upled to thfe plurality qf first orifices; and 

a third plate \aving the Plurality of first orifices and the plurality of 
second orifices 

lereib fij^flTldd supplied to the first restrictor cavity inlet is 
substantially uniYorn^distributeC^to the plurality of first orifices to form the plurality 
of first fluid flovis at 



the first velocity and a\ substantially the same mass flow rate. 



34. 'th^ apparatus of Claim 33 further comprising: 
a fourtir plate having a second rest Actor cavity in the body member, the 
second restrictor cavity having a second restrictor Vavity inlet and a second restrictor 
cavity outlet; 

a fifth plate having a second accumulate* cavity in the body member, the 
second accumulator cavity having a second accumulator cavity inlet coupled to the 
second restrictor cavity outlet, and the second accumulator cavity having a second 
accumulator cavity outlet coupled to the plurality of second orifices, 

wherein second fluid supplied to the second \estrictor cavity inlet is 
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10 substantially uniformly distributed to the plurality of second orifices to form the 

plurality of second fluid flows. 



35. The apparatus of Claim 33, further comprising 
a sixth plate between the first plate and the second plate, the sixth plate 
having a plurality of passaged coupling the first restrictor cavity and the first 
accumulator cavity; and 

i^seve^h plate between the second plate and the third plate, the seventh 
plate having a pluralityvof passages doupling the first accumulator and the plurality of 
first orificesj 

wtiferein th^plurality of passages in the sixth plate and the plurality of 
passages in the seventh plate are dimensioned to substantially uniformly distribute the 
10 first fluid supplied from theWst restrictW cavity to the plurality of first orifices. 



le apparatus; of Claim M, further comprising: 
eighth plate between the fouVth plate and the fifth plate, the eighth 
plate having a plurality of passages coupling theVecond restrictor cavity and the second 
accumulator cavity; \and 
5 , a nifitn plate between the second Mate and the third plate, the ninth 

plate having a plujaiffy of passages coupling the sVcond accumulator cavity and the 
plurality of second orifices, 

wherein the plurality of passages in the ^ghth plate and the plurality of 
passages in the ninth plate are dimensioned to substantially uniformly distribute second 
10 fluid supplied from the second restrictor cavity to the plurality of second orifices. 
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37. The apparatus of Claim 34, the third plate comprising: 
a tenth plate living the plurality of first openings and the plurality of 
second openings; 

an eleventh plate with a plurality of first ports coupling the first 
accumulator cavity to the pluraMty of first openings in the tenth plate; and 

a twelfth plate wito a plurality of second ports coupling the second 
accumulator cavity to the pluralit\ of second openings in the tenth plate, 

wherein the tenth plafe is disposed between the eleventh plate and the 
twelfth platel^fon^the plurality o\first orifices and the plurality of second orifices. 



inlet; 



38. The apparatus of CMm 34 further comprising: 

a thirteenth plate having a third restrictor cavity coupled to a third fluid 



la fourteenth plate having a ffliird accumulator cavity and a plurality of 
converging flimd opfices; 

fifteenth plate between the thirteenth plate and the fourteenth plate, 
the fifteenth plate having a plurality of fluid passages coupling the third restrictor 
cavity and the third accumulator cavity; 

sixteenth plate having a cavity Coupling the third accumulator cavity 
10 and the plurality of converging fluid orifices fourteenth plate; 

a\eventeenth plate having a fourthVestrictor cavity coupled to a fourth 

fluid inlet; 

an eighteenth plate having a fourth accumulator cavity and a plurality of 

converging fluid orifices; 
15 a nineteenth plate between the seventeenth plate and the eighteenth 

plate, the nineteenth plate having a plurality of fluid passages coupling the fourth 
restrictor cavity and the fourth accumulator cavity; and 
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a twentieth Mate having a cavity couplingltie fourth accumulator cavity 
and the plurality of converging fluid orifices of the eighteenth plate, 
20 wherein third mid supplied to the third fluid inlet and to the fourth fluid 

inlet is directed to converge anM form a high pressure zone proximate the plurality of 
first orifices. 



39. The apparatus of fflaim 38 further comprising a fluid interface plate 
having a first fluid inlet, a second fluid inlet and a third fluid inlet, the first fluid inlet 
of the fluid interface plate coupled to toe first restrictor cavity of the first plate, the 
second flui^ inlet of tBp fluid interface pfkte coupled to the second restrictor cavity of 



the fourth 
third fluid 
plate. 



plate, and tBe third fluid inletVf the fluid interface plate coupled to the 
inlet ef the thirteenth plate and t«& the fourth fluid inlet of the seventeenth 



40. 

switching inte Aac$ 
inlet and the\ thir<^ 
the common miic 



apparatus of Claim 39, the fluid interface plate is a fluid 
plate comprising a common fluid inlet coupling the second fluid 
fluid inlet, and a control fluid inlk for switching fluid supplied to 
inlet between the second fluid inletXand the third fluid inlet. 



41\J The apparatus of Claim 39 further tomprising a die adapter 
assembly having a first die assembly interface for mounting a Mie assembly, the first die 
assembly interface having a first fluid supply outlet for supplying first fluid to the first 
fluid inlet of the fluid interface plate, the first die assembly interface having a second 
fluid supply outlet for supplying second fluid to the second fluid inlet of the fluid 
interface plate, and the first die assembly interface having a third l^uid supply outlet 
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for supplying third fluidVo the Miird fluid inlet of the fluid interface plate. 



42. The appaAtus of Claim 41 comprising a plurality of at least two die 
adapter assemblies arranged adjacently to form a plurality of corresponding adjacently 
arranged die assemblies. 



43A The apparatuAof Claim 18 further comprising a die adapter 
assembly Waving a Wst die assemblyWerface for mounting a die assembly, the first die 
assembly interface\iaving a first flui^ supply outlet for supplying first fluid to the die 



assembly 
supplying 



and the first die assembly i 
second fluid to the die asse 



^terface having a second fluid supply outlet for 
ply. 



second diet ass 
interface navmg 
and the second 
second fluid \to 



44/The dtoparatus of ClairA 43, the die adapter assembly having a 
Jnbly interfuse for mounting \ die assembly, the second die assembly 
a first fluid supply outlet for supplying first fluid to the die assembly, 
lie assembly interface having a second fluid supply outlet for supplying 
the die assembly. 



45 The apparatus of Claim 18, further comprising a plurality of at least 
two orifice arrays, each orifice array formed of a first otifice and two second orifice 
disposed on substantially opposing side of the first orific^ wherein the plurality of 
orifice arrays are arranged in a parallel orientation. 



. 15 
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46. ThAapparatus of Claim 18, further comprising a plurality of at least 
two orifice arrays, eaclAorifice array formed of a first orifice and two second orifice 
disposed on substantiallAopposing side of the first orifice, wherein the plurality of 
orifice arrays afre\arrangedW a non-parallel orientation. 




le apparatukof Claim 18, further comprising a plurality of at least 
two orifice arriys, eafctt' orifice ahay formed of a first orifice and two second orifice 
disposed o i substantially opposing\ide of the first orifice, wherein the plurality of 
orifice arrats/are arranged on separa^ faces of the body member to provide a first 
fluid flow in, /three dimensions. 
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